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(57) ABSTRACT 
A cleaning process for ?ltration material of a gas ?lter is 
disclosed. A ?rst step hinders the gas ?oW from passing 
through the ?ltration material by closing the clean gas side of 
a single segment or a roW of ?lter segments. A second step 
provides a sloW gas How to the closed ?lter segments to cause 
a reverse gas ?oW through the ?ltration material. A third step 
opens an impulse valve for an ultra short time to create a 
compressed gas impulse for disengaging the particles Which 
did not fall off the ?ltration material during the second step of 
the cleaning process. A fourth step shuts off the reverse ?oW 
gas supply. A device for separating one or several ?lter seg 
ments from the clean gas side of the ?lter ?ltration material is 
also disclosed. 

7 Claims, 4 Drawing Sheets 
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CLEANING PROCESS FOR CLEANING 
FILTRATION MATERIAL OF A GAS FILTER 
AND A DEVICE FOR CARRYING OUT THE 

PROCESS 

FIELD OF THE INVENTION 

The invention is related to a cleaning process for cleaning 
?ltration material of a gas ?lter Which is used to clean ?lter 
?ltration material of any shape, material and siZe arranged in 
a single ?lter segment or in ?lter segment sets, Whereby 
particle-laden gas ?oWs to the ?ltration material, being for 
instance a fabric or another porous material, While the par 
ticles are held back by the ?ltration material and the clean or 
almost clean gas passes through. The invention also describes 
a method and a device for separating a single or several ?lter 
segments from the ?ltration material clean gas side or par 
ticle-laden gas side. 

BACKGROUND INFORMATION 

Conventional ?lter ?ltration material technologies (espe 
cially for fabric ?lter) operate as reverse ?oW cleaning sys 
tems or as online pulse jet cleaning systems. The reverse ?oW 
technology is rather old While the pulse jet technology is 
presently the most common. 

The reverse ?oW technology normally separates a com 
plete ?lter chamber, having 10% to 25% of the overall ?ltra 
tion area, from the ?ltering operation. Then, cleaning gas, 
Which is often the gas from the clean gas side of the ?lter 
?ltration material, is conveyed by means of a fan into the 
separated ?lter chamber to create a reverse ?oW through the 
?ltration material. This technology requires an expensive and 
complex design of the ?lter system (eg big dampers for raW 
gas and clean gas) and requires more ?ltration material (for an 
increased ?ltration surface). Furthermore, the area of the part 
of the ?lter still in operation has to be increased due to the 
additional cleaning gas back ?oWing Which has to be cleaned 
as Well. Finally, the method is not very effective and provides 
only loW operation safety (capability to cover changing ?l 
tration conditions). The advantage is, hoWever, that no expen 
sive compressed cleaning gas is required. 
The pulse jet technology is presently the most common 

cleaning technology. It is a so-called online cleaning technol 
ogy in Which the ?lter segments to be cleaned are not sepa 
rated from the gas stream. The cleaning is achieved by pro 
viding a high pressure gas impulse Which causes a shock Wave 
that sets the ?ltered particles (?lter-cake) into vibration. The 
gas impulse used must be so strong that the ?ltered particles 
overcome the adherence to the ?ltration material caused by 
the gas stream still ?oWing through the ?ltration material; the 
ef?ciency of the vibration is not guaranteed. The disadvan 
tages of this technology are, (1) that a huge amount of com 
pressed cleaning gas is required, (2) that the shock Waves 
cause a strong stress on the ?ltration material, Which reduces 
the life time of the material, and (3) that4caused by the gas 
?oW still ?oWing through the ?ltration materialithe ?ltered 
particles are massaged into the ?ltration material, Which 
increases the pressure drop of the ?ltration material up to 20 
times. A further disadvantage is that cleaning With a ?lter 
cake blast causes a stream of ?ne particles Which return to the 
cleaned ?lter segment or to the one next to it. The aforemen 
tioned disadvantages reduce the ef?ciency of the technology 
and demand a loW gas to ?ltration material ratio (that is: 
amount of gas ?oW per unit of time and per square meter). The 
advantages of this technology are, hoWever, that no separa 
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2 
tion of the segments is necessary and that no complex duct 
Work for the cleaning gas is needed. 

CONTENT OF THE INVENTION 

The ?rst object of the invention is to supply a cleaning 
process for ?ltration material of a gas ?lter Which is called 
“Reverse ?oW Pulse” (RfP) technology. Compared to con 
ventional cleaning process for ?ltration material, an RfP 
equipped ?lter can be operated With a higher gas to ?ltration 
material ratio. Moreover, the consumption of compressed 
cleaning gas and the ?ltration material stress is reduced While 
the cleaning ef?ciency is increased. The equipment necessary 
to apply the “RfP”-technology is simple, effective and cheap. 
The second object of the invention is to supply a method 

and a device for separating a single or several ?lter segments 
from the ?lter clean gas side or the particle-laden gas side, 
respectively. 
The process of cleaning ?ltration materials of a gas ?lter 

according to the invention comprises the four folloWings 
steps: 

Step one, separating (closing) one or several ?lter segments 
from the gas ?lter. 

Step tWo, providing a clean gas stream through the ?ltra 
tion material of the separated segment/segments Which is 
reverse to the normal particle-laden gas ?oW. 

Step three, providing a shock Wave by a compressed gas 
impulse or other methods to achieve a cleaning vibration to 
the ?ltration material. 

Step four, shutting off the cleaning gas mentioned in step 
tWo. 

Stated clearly, the invention is directed to a process for 
removing the separated particles from the ?ltration material 
by means of a four step cleaning procedure. Step one hinders 
the gas ?oW from passing through the ?ltration material by 
closing a single segment or a roW of ?lter segments. Step tWo 
provides a sloW gas How to the separated ?lter segments to 
cause a reverse gas ?oW through the ?ltration material. Step 
three opens an impulse valve (e.g. diaphragm valve) for an 
ultra short time to create a compressed gas impulse for dis 
engaging the particles Which did not fall off the ?ltration 
material during step tWo of the cleaning process. Step four 
shuts off the reverse ?oW gas supply. 
The advantage of this invention is that the ?ltration mate 

rial is pre-cleaned in step tWo of the cleaning process by 
applying cheap loW pressure cleaning gas. The sloW reverse 
?oW through the ?ltration material avoids blasting of the 
?lter-cake (agglomerated particles adhering to the ?ltration 
material) and cleans the ?ltration material in a gentle manner. 
Step three provides ?nal cleaning by the compressed gas 
impulse Which shakes or bloWs off the rest of the ?ltered 
particles and is supported by the reverse ?oW gas. The inven 
tion combines the “reverse ?oW cleaning method” With the 
“pulse jet cleaning method” to achieve ?nal and complete 
cleaning of the ?ltration material. 
Due to the high ef?ciency of the “RfP”-technology, the 

?lter area in comparison With the reverse ?oW system or pulse 
jet system can be reduced by 10% to 25%, the pressure of 
compressed gas and its consumption can be reduced by 20% 
to 50% or the ?lter pressure drop can be reduced up to 50%. 
The lifetime of the ?ltration material is increased by at least 
200%. The technology provides highest operation safety even 
under changing operation and dust conditions. Moreover, the 
technology is simple and cheap. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Further explanations on the invention are given by the 
following ?gures and examples: 

FIG. 1, a principle sketch of the structure of the fabric ?lter 
?ltration system according to example 1; 

FIG. 2, the left-side-vieW of FIG. 1; 
FIG. 3, a principle sketch of the structure of the fabric ?lter 

?ltration system according to example 2; 
FIG. 4, the left-side-vieW of FIG. 3; 
FIG. 5, a principle sketch of the structure of a membrane 

?lter ?ltration system; 
FIG. 6, the top-vieW of FIG. 5; 
FIG. 7, a principle sketch of the structure of a roW ?lter 

consisting of roWs of raster units; 
In the ?gures: 1. casing, 2. ?lter ?ltration material particle 

laden gas side, 3. ?lter ?ltration material clean gas side, 4. 
?lter segment, 5. ?lter segment roW, 6. slide plate, 7.+8. 
noZZle, 9. ?lter segment roWs, 10. plate move or turn direc 
tion, 11. valve of cleaning gas, 12. pulse valve (e.g. dia 
phragm valve), 13. particle-laden gas inlet, 14. cleaning gas 
outlet, 15. raster unit, 16. roW ?lter. 

DETAILED DESCRIPTION 

The invention is suitable for all cleaning systems for gas 
?lter ?ltration material. The folloWing describes the “RfP” 
technology according to examples of a fabric ?lter ?ltration 
material cleaning system (FIGS. 1-4) and of a membrane 
?lter ?ltration material cleaning system (FIGS. 5, 6). 

The ?lter ?ltration material cleaning system shoWn in each 
?gure contains a casing (1) With a particle-laden gas side (2) 
and a clean gas side (3). A single ?lter segment (4) or a roW of 
?lter segments (5) can be separated from the normal gas 
stream by a slide plate (6), Which is located next to a ?lter 
segment, covering the noZZle pipe (7) or being connected to 
the noZZle pipe (8). The slide plate (6) can also cover several 
?lter segment roWs (9) (see FIG. 4). 

In step one of the cleaning procedure, the slide plate (6) 
opens one ?lter segment, a roW or several roWs of ?lter seg 

ments, Which reduces the ?lter ?ltration material pressure 
loss immediately, and sloWly closes another ?lter segment, 
another roW or other roWs at the same time by moving or 

turning (directions as arroW 10). 
In step tWo, the valve (11) of the cleaning gas is opened 

Which leads to a reverse gas ?oW through the ?ltration mate 
rial and removes the main part of particles in the form of a 
?lter-cake. 

Step three provides ?nal cleaning of the ?ltration material 
by a gas blast (shock Wave) due to an ultra short opening of the 
impulse valve (e.g. diaphragm valve) (12). The blast (shock 
Wave) is distributed by the noZZle pipe (7 or 8). 

Step four takes place after a further short period (approxi 
mately 10 seconds), the cleaning gas valve (11) is closed and 
the system stays on standby, Waiting for the control system to 
reduce the ?lter pressure loss by starting a neW cleaning cycle. 

The “RfP”-technology combines the advantages of both 
aforementioned technologies of reverse ?oW system and 
pulse jet system. It separates one or several ?lter segments 
from the system and pre-cleans them With a soft reverse gas 
How. This soft cleaning ensures that the main ?lter-cake falls 
doWn in big chunks (agglomerates) Without increasing the 
load on the other ?lter segments. Moreover, due to the reverse 
How, the particles do not immediately return to the ?ltration 
material, Which is normally caused by gas ?oW or static 
forces, etc. After this, the technology provides ?nal cleaning 
of the ?lter segments by an ultra short compressed gas shock 
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4 
Wave Which is supported by the reverse ?oW cleaning gas. The 
combination of the reverse How and the shock Wave provides 
highest cleaning e?iciency and prevents the particles from 
being massaged into the ?lter material. The pressure drop 
over the ?lter material alWays stays loW. Due to the high 
cleaning e?iciency of the “RfP”-technology, ?lter systems 
With high gas to ?ltration material ratios can be designed. 

Optionally, the cleaning gas needed in step tWo is heated. 
Optionally, the cleaning gas needed in step tWo can be gas 

from the clean gas side of the ?lter Which is conveyed into the 
separated segments by means of a bloWer or an ejector pump. 

Optionally, several ?lter segments or roWs of ?lter seg 
ments, Which are located next to each other, are closable, to 
have the option of cleaning them at the same time or one by 
one. 

Optionally, the closed ?lter segment, segments or roWs of 
segments stay closed until the increased pressure drop of the 
?lter system demands further cleaning. 

Optionally, for a so-called roW-?lter (16)iaccording to 
FIG. 7iconsisting of at least tWo raster units (a raster unit 
(15) consists of at least tWo roWs of ?lter segments (9)) or for 
a ?lter, Which has at least tWo parallel arranged roWs of raster 
units, each raster unit can have a separate clean gas chamber 
Which is separated from the clean gas duct by a damper, or 
several raster units have a combined clean gas chamber Which 
is separated by a damper from the other raster units or one 
common combined clean gas chamber for all raster units is 
provided. 

Optionally, the ?lter segment is separated only from one 
side of the ?lter (clean gas or particle laden gas side). 
A device, Which is used in the process of separating one or 

several ?lter segments from the clean gas side or particle 
laden gas side of the ?lter, has a slide plate (or lid, cap) (6), 
Which is near the ?lter segment and Which covers the noZZle 
pipe (7) or is connected to the noZZle pipe (8); optionally, a 
single ?lter segment (4) or roW of ?lter segments (5) can be 
separated from the ?lter operation; optionally, the plate (or 
lid, cap) (6) can cover several roWs of ?lter segments (9); 
optionally, several ?lter segments can be put back into ?lter 
ing operation at the same time or individually one by one, 
depending on the speed of the pressure-drop-change of the 
?ltration material, by moving or turning the plate (or lid, cap) 
(6). 
The invention claimed is: 
1. A process of cleaning a ?ltration material of a gas ?lter, 

Wherein the gas ?lter includes a plurality of ?lter segments 
Which are arranged next to one another in a casing and a slide 
plate, comprising the steps of: 

closing a ?lter segment of the plurality of ?lter segments 
from a normal gas stream by moving the slide plate, 
Wherein the slide plate covers a noZZle pipe of the closed 
?lter segment and Wherein When the slide plate is moved 
to close the ?lter segment the slide plate opens a ?lter 
segment of the plurality of ?lter segments that Was pre 
viously closed; 

providing a cleaning gas stream through the ?ltration mate 
rial of the closed ?lter segment Which is reverse to a 
normal particle-laden gas How to remove a main part of 
particles in a form of a ?lter-cake; 

providing a shock Wave by a compressed gas impulse from 
the noZZle pipe to achieve a cleaning vibration to the 
?ltration material of the closed ?lter segment to provide 
a ?nal cleaning of the closed ?lter segment; and 

shutting off the cleaning gas stream. 
2. The process of cleaning a ?ltration material of a gas ?lter 

according to claim 1, Wherein the cleaning gas stream is 
heated. 
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3. The process of cleaning a ?ltration material of a gas ?lter 
according to claim 1, wherein the cleaning gas stream is gas 
from a clean gas side of the gas ?lter Which is conveyed into 
the closed ?lter segment by a bloWer or an ejector pump. 

4. The process of cleaning a ?ltration material of a gas ?lter 
according to claim 1, Wherein several ?lter segments or roWs 
of ?lter segments, Which are located next to each other, are 
closed such that they are cleaned at a same time or one by one. 

5. The process of cleaning a ?ltration material of a gas ?lter 
according to claim 1, Wherein the closed ?lter segment stays 
closed until an increased pressure drop of a ?lter system 
demands further cleaning. 

6. The process of cleaning a ?ltration material for a gas 
?lter according to claim 1, Wherein for a roW-?lter consisting 

6 
of at least tWo raster units or for a ?lter Which has at least tWo 
parallel arranged roWs of raster units, each raster unit has a 
separate clean gas chamber Which is separated from a clean 
gas duct by a damper or several raster units have a combined 
clean gas chamber Which is separated by a damper from other 
raster units or a common combined clean gas chamber for all 

raster units is provided. 

7. The process of cleaning a ?ltration material of a gas ?lter 
according to claim 1, Wherein the closed ?lter segment is 
closed only from a clean gas side of the gas ?lter. 


